Abstract: This study showed a retrospective analysis of the incidence and pattern of traumatic facial fractures in a pediatric and adolescent population ( 18 years old) in China. The authors retrospectively reviewed 154 children and adolescent who had traumatic facial fractures and who were admitted to our university-affiliated hospitals from 2005 to 2010. This study enrolled 109 males and 45 females aged 11.9 AE 5.2 years old. The incidence peaked around the periods of 12 to 18 years in the male, 6 and 16 to 18 years in the female. The most common etiologies were motor vehicle collisions (MVCs) (60, 39.0%), followed by high fall (40, 26.0%), low fall (32, 20.8%). The most common fracture sites were mandible (78, 50.6%) and nose (33, 21.4%), followed by orbit (31, 20.1%). A total of 35 (22.7%) patients suffered neurological deficit. The patients in the 12 to 18 age range group accounted for the largest proportion of 54.5%. Fracture incidence showed peaks between the hours of 12:00 to 16:00 PM (33.7%), during the autumn season (30.5%) and on Friday to Sunday (50.0%). The most common etiology and fracture site were MVCs and mandible, respectively. Etiologies and patterns of traumatic facial fractures vary with age. Continued efforts toward injury prevention of traumatic facial fracture among the children and adolescents are warranted.
F
ractures are common among all types of pediatric injuries and comprise 10% to 25%.
1,2 Different countries with different culture, and daily activities presented with different patterns of fractures. [3] [4] [5] [6] [7] [8] Some specific fracture sites had an increasing incidence in pediatric patients, 9, 10 but data on the patterns and epidemiologic trends of traumatic facial fractures in China are scarce. Compared with facial fractures occurring in adults, traumatic facial fractures in children and adolescents are relatively uncommon. 11, 12 The leading causes of traumatic facial fractures in children include falls, [13] [14] [15] bicycle accidents, and road vehicle accidents. [16] [17] [18] [19] [20] [21] In recently published investigations, these pediatric maxillofacial trauma studies are most limited to single institutional experiences. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] The purpose of the present study was to analyze the etiology, incidence, and pattern of traumatic facial fractures in a pediatric and adolescent population ( 18 years old) who had been diagnosed at our university-affiliated hospitals in China. In the present study, we reviewed a multicenter (2 tertiary hospitals in Chongqing, China) database of traumatic facial fractures that occurred over a 6-year period between 2005 and 2010. The incidence and patterns were summarized with respect to the different etiologies, year of admission, and age groups, and different sexes were investigated.
MATERIALS AND METHODS

Study Population
Our study included 154 children and adolescents ( 18 years old) who had traumatic facial fractures between January 2005 and December 2010 and who were admitted to our university-affiliated hospitals. We made definitive diagnoses of traumatic facial fractures in patients who were children or adolescents ( 18 years old) using Xrays, CT, and MRI. The patients were grouped in 3 age groups: infants and preschool children: 6 years; school age: 6 to 12 years; and adolescents: 12 to 18 years old. (<2 m) , hit by others, and others. Facial fracture sites were divided into mandible, maxilla, orbit, zygoma, and nose. The study protocol and this manuscript were approved by the committee on ethics and the institutional review board of our institution.
Statistical Analysis
All statistical analyses were performed using SPSS version 22.0 (SPSS, Inc., Chicago, IL). We used Pearson x 2 tests to assess differences in age, sex distribution, and clinical characteristics between the 2 groups. Differences in the continuous variables between the 2 groups were evaluated using independent samples t tests. The variables are expressed as the mean AE standard deviation (SD).
RESULTS
Age, Sex, and Year of Admission Distributions
The study included 109 male and 45 female patients with a mean age of 11.9 AE 5.2 years (age range was 0.8-18 years) and a sex ratio of 2.4:1 ( Table 1 ). The mean age of male patients was significantly higher than the female patients. As shown in Table 1 (Table 2) .
Etiology
Overall, the most common etiologies were MVCs (60, 39.0%), followed by high fall (40, 26.0%) and low fall (32, 20.8%) ( Table 1 ). Among the girls or boys, MVCs and high fall were MVCs, motor vehicle collisions; ND, neurological deficit. the most common etiologies. Among children aged 6 years, the most common etiologies were high falls (18, 54.5%). Among children aged 6 to 12 years, the most common etiologies were MVCs (12, 32.4%). Among children aged 12 to 18 years, the most common etiologies were MVCs (39, 46.4%).
With increasing age the proportion of MVCs, low fall, and hit by others increased, whereas the proportion of high fall decreased. With increasing year of admission the proportion of MVCs, high fall, and low fall increased, whereas the proportion of hit by others decreased. Among children presented with fracture of mandible (78 patients), the most common etiologies were high falls (29, 37.2%), whereas the most common etiologies were MVCs in the other patients.
Fracture Sites and Time
Among all the patients, the most common fracture sites were mandible (78, 50.6%) and nose (33, 21.4%) ( Table 1 ). The most common fracture sites were mandible (24, 40.0%) and maxilla (24, 40.0%) in the patients caused by MVCs, mandible (29, 72.5%) in the patients caused by high fall, mandible (17, 53.1%) in the patients caused by low fall, nose (4, 36.4%) in the patients caused by hitting by others. The frequency of mandible fractures was the significantly lowest in the 12 to 18 age group than the other 2 groups.
The incidences had little seasonal, week variation and an obvious time variation, with peaks in autumn (30.5%), 12:00 to 16:00 PM (33.7%) and Friday to Sunday (50.0%). The time distribution map showed that 12 to 16 accounted for 33.7%, 16 to 20 accounted for 22.8%, 8 to 12 accounted for 20.8%, and other time accounted for 22.8% (Fig. 1A) .
Neurological Deficit, ASOIs, and Complications
A total of 35 (22.7%) patients suffered neurological deficit (ND). Among the patients who presented with neurological deficit, brain injuries were seen in 27 cases, and cranial nerve injuries were seen in 10 cases. There were no significant differences in the frequencies of ND according to different year of admission, different year range, and sexes ( Fig. 1B and C) . A total of 22 (14.3%) patients sustained ASOIs, and 2 (1.3%) patients sustained complications. ASOIs include head injury (n ¼ 12), eye injury (n ¼ 5), lung injury (n ¼ 4), hemorrhagic shock (n ¼ 2), splenic injury (n ¼ 1), pancreatic injury (n ¼ 1), vascular and tendon injury (n ¼ 1), and cardiac injury (n ¼ 1). Complications include fracture site infection (n ¼ 2).
DISCUSSION
Compared with facial fractures occurring in adults, traumatic facial fractures in children and adolescents are relatively uncommon. 11, 12 In recently published investigations, these pediatric maxillofacial trauma studies are most limited to single institutional experiences. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] We have reviewed a multicenter (2 tertiary hospitals in Chongqing, China) database of traumatic facial fractures in children and adolescents ( 18 years of age) that occurred over a 6-year period between 2005 and 2010. In the present study, traumatic fractures were evaluated in 2057 children and adolescents ( 18 years of age) with a total of 154 facial fractures (7.5%) over a 6-year period.
Of the patients with traumatic facial fractures, 84 (54.5%) could be found in the age group of 12 to 18 years of age with the largest proportion, which was similar with previously studies. 19, 25 The percentage of patients with traumatic facial fractures increased steadily with age. This statistic can be explained by increased activity, by more aggressive sports activities in this age group. The incidence had little seasonal, week variation and an obvious time variation, with peaks that occurred in autumn, between Friday and Sunday, between the hours of 12:00 to 16:00 PM. We believe that the pattern of traumatic fractures among children and adolescents is partly explained by changes in the activity patterns of children over time and whether that time is during rush hour or dismissal times.
Several studies found that the main etiologies of traumatic facial fractures in children up to 18 years of age include falls, [13] [14] [15] bicycle accidents, and road vehicle accidents. [16] [17] [18] [19] [20] [21] The most common etiologies were MVCs in the study which can be explained by traffic density increasing and the fact that children are not prohibited from sitting in the front seat. Previous study showed that the most common etiology in younger age groups includes falls and pedestrian struck, older age groups exhibit a higher incidence of assault-related injuries. 26 In the present study, the most common etiologies were high falls among children aged 6 years, MVCs among children aged 6 to 12 years and 12 to 18 years. In fact, as a developing country with a huge population and rapid economic growth, China faces heavy traffic problems characterized by the increase of traffic accidents year after year. In fact, the incidence of trauma in younger age groups has a close relationship with the degree of care and protection for them. In this sense, the care and protection for children in China should be reinforced.
The most common fracture sites were mandible (78, 50.6%) which was similar to previous study. 14 In the present study, the frequency of neurological deficit was 22.7%. The characteristics of maxillofacial fractures can be influenced by social and economic factors and they are different in different age groups.
14 This study has several limitations. First, it was limited by the retrospective study design and by the small sample size. Second, there may be selection bias because this study includes patients who were referred to our teaching hospitals.
CONCLUSION
Etiologies and patterns of traumatic facial fractures vary with age. The most common etiology and fracture site were MVCs and mandible, respectively. The incidence had little seasonal, week variation and an obvious time variation, with peaks that occurred in autumn, between Friday and Sunday, between the hours of 12:00 to 16:00 PM. The most common etiologies were high falls among children aged 6 years, MVCs among children aged 6 to 12 years and 12 to 18 years. Continued efforts toward injury prevention of traumatic facial fracture among the children and adolescents are warranted.
